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Mechanical Properties of Textile Composite(II)

— Mechanical and Impact Properties of Nonwoven Glass Fiber Composite —

Sung Ho Lee* and Tae Jin Kang*

ABSTRACT

Mechanical and impact resistant properties of needle-punched nonwoven E glass fiber composite
have been studied. The nonwoven composites showed an improvment in mechanical properties
with increasing fiber entanglements caused by needle punching. At the same time the fiber
damage during the needle punching process caused a decrease in mechanical properties of the
nonwoven composite. The tensile strength of nonwoven composite showed a tendency to increase
with punching density, however the modulus of nonwoven composite was decreased with in-
creasing punching density so as the bending properties. The nonwoven composite showed more
isotropic mechanical properties with increasing punching density. The absorbed impact energy
of nonwoven composites was decreased with increasing punching density. The energy absorption
capability of nonwoven composite under the repeated impact showed its maximum at the low
range punching density of 30 penetrations/cm?. The compression strength showed an inverse
relationship with the punching density. The higher the punching density the smaller is the
reduction in compression strength under impact. Overall the nonwoven composite showed an
improved mechanical and impact properties with proper punching densities over the woven

laminate composite.

E
FAZ BYAR 71AH 2499 374 S4] Bl 2Tk FAZ BN DY LR
B B4 entanglement’h B7kekel B49) B4 2ol WAl WA 22U
epe] Asle] B4 28 74 9] WRe] 4 AAVEL) Aee] Dasich WAL}
Zrhdel et $AE BPANRY APREE FoHGeR QASY FREAS Page B
ek FAE BYARY WPYAS FYYAL olPHe BAVES} 25T Pastgsh

* Agoista dfaeAkges



o4&, B3, 1996, 9

Textile Composite2]

Fze A 59

A2 Freye iJ"a‘Eﬂ FEFE A delens EFA A F2EAA

=g} 30 penetrations/cm?2)]

2 HAYEE e FHE S48} MY 2

F3HA el

FEAEE BALES} HE4F S50 0m FAF B YSLEE AL} LSS AL

Zage 2otk $AZ SRR ZAH 2% NFANE AT AYUSeA H31 53

2gAE Beh $5ab depdch

1. A =

dkd e AE Fxe BHE AT A3
B Ee oF 55 7isid Aol 22 E27t
A dofrtal ool we} F2EL] EA o] BolAl=
2HE AU ook ol#¥ F3 Eeld 9%
#AE FEL 7 e 32 BHEeld[1~2], 334
Ax03], =AMl #AE T 35 4F B
TE2EE o184 e 22 Eeld A %
g FolFo] ¢ T2 A AR EA4E
Eoh o] F FAxE AFte] wlg Leolst
32k T2l wlsl =719 Adte] 79
e AAE A doiA oAk B, A

bt m

-Flkt
rr{m.&
Oiﬂ*i&

Ho M] de] AMEE 3 odei5~61.
Fig. 1 needle punching
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Fig. 1. The principle of needle punching
a) before needle punching
b) after needle punching
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Tensile strength and modulus ratio in no-
nwoven and woven laminate composites

Table 1.

Specimen| Tonele Stgength | Tenlle s
30 ppsc 0.6196 0.5779
60 ppsc 0.6146 0.6336
90 ppsc 0.6163 0.7109
woven 0.5329 0.6586

o) - tensile strength in carding direction
o, - tensile strength in transverse direction
E; : tensile modulus in carding direction
E, : tensile modulus in transverse direction
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Fig.2. (a) Tensile strength and (b) tensile moduius of needle punched nonwoven

and woven laminate composites
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Fig.3. SEM photography of needle punched nonwoven and woven laminate composites after tensile test
(a) 30 ppsc (b) 60ppsc (¢) 90 ppsc (d) woven
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Fig.4. (a) Flexural strength and (b) flexural mo-
dulus of needle punched nonwoven and
woven laminate composites
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Table 2, Flexural strength and modulus ratio in
nonwoven and woven laminate composites

Specimen| Fleus] srengh | Flosura] mduls
30 ppsc 0.5415 0.5396
60 ppsc 0.5778 0.5722
90 ppsc 0.5726 0. 6809
woven 0.8250 0.6417

o) : flexural strength in carding direction

o, : flexural strength in transverse direction

E, ! flexural modulus in carding direction

E, : flexural modulus in transverse direction
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Table 3. Energy absorption capability of needle pu-
nched nonwoven composites and woven
laminate composite at the energy level of

63 J
Specimen 30 ppsc | 60 ppsc | 90 ppsc | woven
Max, load(N) 4391 | 3948 | 3082 | 3746

Max. displacement(mm)| 5.86 | 5.96 | 6.08 | 7.14
Initiation energy, Ei(J) | 17.2 | 15.8 | 12.1 | 14.8
Pr%‘;a(%‘;t"’“ AR 14| 127 | 04 | 132

Total absorbed energy(J)| 30.6 | 28.5 | 21.5 | 28.0
Ductility index(Ep/Ei) | 0.78 | 0.80 | 0.78 | 0.89
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